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PLAN FCR UNIT LOAD TESTS OF LTA-3 AND CM 2S5-1

INTRODUCTION

Purpose of Test

The purpose of the LTA-3/CM2S-1 docked tests are to determine the
deflection characteristics of the docked vehicles under the infiuence
of various unit loads.

Objectives

The first order cujective of these tests are tc measure the deflection
characteristics of the docked vehicles Gue to various unit losds.

The second order objective of these tests are to measure the CM/LM
-‘interface slippage.

Precedence

These tests are teing performed 2s per directdion of K&SA/MSC. A C.C.A,
(see reference 9)authorized these tests. Therefore, :10 preliminery
test plan has been submitted.

Failure Reporting

Failure Reports will be prepared for each test article failure in-
curred during the performance of these tests in accordance with

Grumman Procedure D-3, dated 26 October 1964, "Procedure for Prepara-
tion, Handling and Distribution of Discrepant Material Teg (DMT)

Form G666 6-6L and Government-Owned Material Tag (GCM) Form G6E7 6-64."

Constraints

The availgbility of Command Module 2S-1 and LTA-3 Ascent Stege is a
constraint on the start of this test.

The completion of the Docking Structure Tests of LTA-3, LTP933-240064,
is a constraint on the start of these test.

These tests do not relieve any Grumman constraints as defined in.
Contract NAS 9-1100.

Responsibilities

Grumman Aircrafti Engineering Corporation will be responsible for the
implementation and performance of the test program.

NASA/MSC will be responsible for supplying the CM and CM loading
fixture to Grumman in accordance with the terms defined in Ref. 5.

North Americah Aviation/Space & Information Division will be respon~
sible to support these tests with qualified project, test, structures,
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PLAN FOR UNIT LCAD TESTS OF LTA-3 AND CM 2S-1

INTRODUCTIOXN

Respensibilities (Cont.)

mechanicél, quelity control, and shipping engineers as required by
Grumman.

Test Schedule

The test program will begin approximetely in March 1967 and continue
until April 19067. The detailed scnedule is shown in Figure 1.

DESCRIPTICH OF THZ TEST ARTTCLES

IM: LTA_-}_
The IM test article will corsist of the structurally complete Ascent

Stage of the LTA-3 structural demcnstrator, and will basically con-
form to Trumman drawings IDW2B0-23002-3. The LTA-3 pressure ccmparte
ment will be representative c¢f the final IM units with the exception
¢f subsystems and the associated hardware., Equipment bracketry may
be installed and dummy eguirp:.ent used where attachment redundancies
exist between the basic structurz and the equipment,where pressure

.clcosures are necessary for umbilicel and ducting, they will be,

vhere practical, representaiive ot the closure configuration.
CM: 2S-1

The CM test article will te as described in Reference T of this test

plan, NAA will have performed podifications to the forward access hatch

and CM tunnel to acceplt pneumatisc and electriral leedthroughs for
the pressurizalion system of the tunnel and for tle instrumentetion
rarness.,

TFECRIPTICH OF THE TEST PROGRAM

Test Conditicns

Unit Load Tests

The test lcads will be applied to the command module and command
medule fixture such that the IM/CM interface at X, 312.50 (X 110.25)
experiernces the unit loads specified in the table below. Thé test
vehicies will be in the nominal orientation as described in Ref. 4
of this test plen.
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PLAY FOR UNIT LCAD TESTS OF LTA-3 AND CM 28-1
g‘.
- 7.0 DESCRIPTICH CF THE TEST PROGRAM
3.1.1 Unit Load Tests (Cont.) .
Test Unit Load Pressure
No. Description Ref. IM Ax=s QPSIGZ
1 Unit Pressure 5.8
< Unit Axial Temsion Load +P = 20.000 lbs R
3 Unit Axial Tensicr Lead with +p: = 20,000 1lbz 5.8
Pressure
4 Pnit Axial Ccmpression Load -P_ = 25,000 1bs (0]
5 Unit Axial Compression Load -F* = 25,000 1bs 5.8
with Pressure
6 Unit Shear Load +S. = 100G 1lbs 0
7 Unit Shear Loed with Pressure  +S° = 1000 lbs 5.8
8 Unit Shear Loud +5Y = 1000 1bs 0
9 Unit Shear Load with Pressure +S; = 1000 1lbs 5.8
10 Unit Torsion M = 26,000 in-lbs** 0
11 Unit Torsion with Pressure #0° = 26,000 in-1bs** 5,8
12 Unit }ioment H{ = 174,000 in-lbs** O
13 Unit Mcment with Pressure 27 = 174,000 in-lbs** 5,8
1k Unit Moment +m§ = 174,000 in-lbs** O
15 Unit Mcment with Pressure M = 174,000 in=lbs** 5.8
* Prescure means: CM cabin vented to stmosphere; pressure in tunnel
j and IM; IM docking hatch open.
‘ ¥%* loment definition - VWhen Jooking along an axis in 1 negative toward
positive direction, clockwise moments are positive,
3.1.2 CM-IM Interface Slippage Determination
The data cbtained for this condition will be obtained during the
Docking Structure Tests of LTA-3, LTP933-2L000A, paragaph 3.1.2.2.
3.2 Test Description
In order to precludecaimscrophic damage to the test article and also
for reasons of perscnnel safe'y, the LTA-3 Ascent Stage will be sub-
merged in water in the hrdrostatic tank.
The LTA-3 Ascent Stage will be positicned in the hydrostatic tank,
(Plant 31, Grumman, Bethpage) as.shown in Figure 2. Command Module
25~1 will be affixed in a hard docked position tc the test article
and will be counterbslanced tc allow the initiel X-axis lcading on
the vehicle to be zero, External loads will then be applied to the
KAA loading fixture which is attached to the base of the CM2S-1. 1In
this manner, the correct interaction of the test vehicles and load
paths are assured. The loads applied to the NAA loading fixture are
j‘ calculated by knowing the desired interface loads (paragraph 3.1.1

PAGE T

FORM G20 MV 1 844 Comtract No, NAS 9-1100
QR 1700

RPONT 1, TP933-24007

_ Primary No. 81l 1 Dccember 1966
GRUMMAN AIRCAATT ENGINEERING CORPORATION
CoDe 26312




&

3

Rt

race 8

e

PLAN FOR UNIT LCAD TESTS OF LTA-3 AND CM 25-1

DESCRIPTICN OF THE TEST PROGRAM

Test Description (Cont.)

and 3.1.2) and tae geometrical relationship of the loading points
cn the NAA loading fixture and the CM/IM interface.

Test Procedure

The test article: will be assemtled as described in the preceding
section and shown ia Figure 2. The tank and the IM cabin will be
filled with water and the tes: pressures applied as reguired. The
test loads wiil be incrementally applied until the maximum loading
condition is reached. Each test condition may consist of more than
one test run. :

The following parameters will! *& monitcrec and recorded during the
performance of the test (Appendix 1):

1. Vehicle Straius

2. Vehicle Deflacticns
3. Applied lLozas

k, Applied Preassures

The atove data will be taren directly from the instrumencr. on ree
cording systems and presernied in graph or tebular form, ¢ required,
in a report.

Puring the perfermance of ther< wests, Lhe cognizem 710 test
Girector will have the sole gutibwrity o deviaie .+ 7. procedures
when deviations are required.®

.
A

A test log will be furnished for each test wnd wio. include all
pertinent information relating to the perforwance cf the test and
the test article,

A sample data sheet and test log are includ.d as appendices 2 und 3
respectively,

Frnotographic coverage of the test will be provided.

SUPPCRT REQUIREMENTS ‘

Instrumentation

Instrumentation tc be previded on the test articles are specified in
the table on the next page and in Figures 3 thru 8.
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PLAN FOR UNIT LOAD TESTS OF LTA-3 AND CM 285-1

SUPPORT REQUIRZMENTS

Instrumentation (Cont.)

Unit Leosds Cl-1M Interfsce Slippage
(Para. 3.1.1) > Determinatic . (Para. 3.1.2).
GAEC
Vehicle Straim* 0 €8
Vehicle Deflection* 0 2
NAA
Vehicle Strain: 12 2
Deflections:
1, At XCC3 21 8 0
2. At X o 82 8 0
3. At X 2 110.25 12 0
k. At I Inter- 8 .0
stage
5. At Interface 8 8
(closed loop)
APPLIED LOADS 10 6

* Defined in LTP933-24006A

The data acquisition system to be utilized for these tects consists
of B&F strain recorders, direct writing oscillographs, and dial
irndicators as required.

Fixt--ization and GSE

The teegt fixturization will include those used to support the LTA-3
hydrostatic test program as well es fixtures designed fer the docking
structure tes<.

GAEC GSE will include but not be limited to: slings, hydaraset, inter-
stage fittings, transporter and leak rate test unit.

NeA GSE will include but not be limited to: CM nandling frame,
v :hicle slings and vehicle coVvers.

TEST REPORTING

The results of these tests will be presented in Repcrt No. LTR933-24007,
"Report of Unit Load Testg uf LTA-3 and CM2S-1."

SAFLTY REQUIREMENTS

No special personnel sufety iz2quirements are necessary for the per-
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PLAN FCR UNIT LCAD TESTS OF LTA-3 AIND OM 2S-1

SAFETY REQUIREAENTS  (Cont.)

formance of these tests other than thnse normally implémented ard
considered to be a part of the standard Grumman safety program.

DISPCSITIOE OF TEST ARTICLES

After completion of tne test program, the LTA-3 Ascent Stege will be
turned over to manufecturing for refurbishment for the 1TA-2 Drop
Tests.

After completion of ke test program, NAA will make appropriate
arrangements for the shipment of CM 28-1.

QR 1700
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PLAN FCR UNIT LCAD TESTS OF LTA-3 AND CM 2S5-1 -

- LTA-3 TEST PROGRAM ECHEDULE

. 1967 i
S | oanm. FEB. ! waRcr | APRIL | S
} [RI E i ] i | [ St R H i T T
i 7 15 " 29 12 o€ iz 26 g 23 7
>/‘ , STATIC _TESTS | é
¢ | IAUNCH AND |EXG | IM DOCKING ‘
1) I
8 t BOOST ~ $UPPT STRUCTURE| (o0 UOADE, L Hfcat } <
i e /t
LTL-3/CHM 28-1 ﬁmz’ LOAD TEST SCHEDULE
\

g FEB. T MARCi! &i\\?§\\\3;5\,§‘\:§ﬁk\\\ \\\\\\\\‘ S
! T : T T T T
9 3

G 5 - 12 19 2_6 2

[}
hv]
bt
Ne}
o
fo 20

16 23 30

™7 DRAIN TANK, REORIENT VEHICLE, SET P
~ {7 FILL TARK, UNIT PRESS TEST
~7_SET UP FCR KEXT :'-.m.,mm" AXTAL TEN.
' T UJIT AWIAL 1% STCH/PRESS
SET UP FOR NEXT CCND: UNiT AXIAL COMP 0
UNIT AXTAT CCMP./PRESS. |
SET UP FOR NEYT CCKD: UNIT +Y SHEAR

_ URIT +Y SHEAR/FPRESS. !

SET UP FCR NEXT CCIM: UNIT +2 SHEAR : 1
UKIT +7 SHEAR/PRESS. C-

SET UP FOR NEX7 COND: UNIT +X MCME: 1
UNIT +X MOMENT /PRESS

SET UP FOR KEXT COND: UNIT +Y MOMENT ‘ _
UOT +Y MOMENT/PRESS. .

SET UP FOR NEXT CUND: UNIT +2 MOMENY q:
UNIT +Z MOMENT/PRESS, I

; FIGURE 1 - TEST SCHEDULE

QR 1% Primary No. 814
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